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mm&] mmm 

&s~F<D (a) XI* (b) ©DNAfrk&SMte^-o 

3 ] »*3S i mmamfc* z&m*&mM*-<<9 * 

[If ] IN*^ i |H«©»e-7-&#A bt# StiSflii^. 
[0 0 0 1] 

^^a^-fe^^a^tEmttaae^jcwrs. .ty smutch:, hsm 

[0 0 0 2] 

<5 0 ^ n^f F^-*(Meloidogyne)MSCj§'3-<5 : &<£> ( 
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h * 7*; h • ^Th-K: root knot nematode) J^8i$j70®i 
[0 0 0 3] 

^lio#U^bfe^#^B6)tl^V>^ iTTiin^ (gall]£v%W:knot) tfl&m 

* n ^ a. v (DmmitUM & wp s its £ tr *e « < » W£ b fc^sim© 

rfr»ffiH&#«£VNtt**;£*5. «!©:£«£*©# 

*6ftJMCU «#^W<fctt&*tr*3** (Hooker, W.J., Compendium of ^ 
Potato Diseases, 981, The American Phytopatho logical Society, S 

t. Paul Minnesota, USA; Jansson & Raman, Sweet Potato Pest Management, p 
pl-12, 1991, Wsetview Press, Boulder, Colorado, USA; Jones et al. Compen 
dium of Tomato Diseases, pp49-50, 1991, APS PRESS, St. Paul, Minnesota, 
USA) „ 

[0 0 0 4] 

l/^iJ7 F (Meloidogyne arenaria Chitwood) „ ^ D-f FS?— ^ -f 

— # f h9*;K (M. incognita Chitwood) , FS? — # 

htfy K (M. hapla Chitwood) , ;* n -f FS?-* SJ-Wt— * f hf*; F (M 
. javanica Chitwood) <Dm^&&o d©e>*>, FS?-* • Jyn>f~- 

(Hooker, W.J., Compendium of Potato Diseases, p97-98, 1981, The America 
n Phytopathological Society, St. Paul Minnesota, USA) . H^T?^ Rgj&HN 
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[0 0 0 5] 



J&ttt, J?^Dn^n^> (dichloropropene) ft> (methyl bromide) 

[0 0 0 6] 

^^Ofi^ffi&^^SWa^tt^ffi-StlTVxSCWatanabe et al. Amer. P 
otato J. 71: 599-604,1994; Watanabe et al. Breeding Science 45:341-347, 
1995; Watanabe et al. Breeding Science 46: 329-336, 1996; Watanabe et al 
. Breeding Science 49: 53-61, 1999; Watanabe & Watanabe Plant Biotechnol 
ogy 17:1-16, 2000)„ Lj^U iZ y^=L V<D 3 * O-f • >f >3 9— 

[0 0 0 7] 

^fSZli^ ^JgS<D^l^tf J f i W@^^e.t)^oTV^-^> (Iwanaga et 
al., J. Amer. J. Hort Sci.,114(6): 1008-1113 (1989); Watanabe et a 1. 
Breeding Sci., 46: 323-369 (1996); Watanabe et al., Breeding Sci. % 49 
: 53-61 (1999) ) „ * fe, JigBA«»Cli, CKDtoiJte^JC J: o T»#S*l*fi 
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I 

[0 0 0 8] 

§ Li copers icon. peruvianumft5fc^fitt:fi£^Mi#, §6-fe#:6#± (Me&seguer 
et al., Theor. Appl. Genet., 82: 529-536, 1991; Ho et al., Plant J., 2: 
971-982, 1992) KJffiJl'rS3fc#«#3ftTV%<5. ^ D-T >f > 

peruvianumfi^*ltSat^Mi3^^#12#± (Yaghoobi et al., Theor. App 
1. Genet., 91: 457-464, 1995) K:j&±*£ ££##£3*lTV^&. Mi«tfW^. 
, WilliansoiibCD^-'^tCfc 3^JC S *lT V*&. • >^$] 

ssi et al., Proc Natl Acad. Sci, 95: 9750-9754, 1998; Milligan et al., P 
lant Cell, 10: 1307-1319, 1998) „ b^U Mi3tlS^«i*iB«gttT*&5fc«> 

[0 0 0 9] 

l3tte^JS# S. bulbocastanum (y ^-riKXA/titjj ©Jfrfett 1 1 #&C 

MJlbTV^^ilT^^rSfrTV^ (Brown et al., Theor Appl. Genet., 92: 
572-576, 1996) . *n>f • > n ^n- # • ^h?y KJCfcff 

SfiffiecD-eJtlcov^ l) noJK±©3t^35l«SJftffiK:BB#b*Cv^RriBtt 
(Gomez et al., Amer. Potato J., 60: 353-360, 1983), %.Z$2) #nfl&K#&#t 
'[£©|§^(CB5#bTV>^>'Brtg'{S (Gomez et al., Amer. Potato J., 60: 353-360 
, 1983, Iwanaga et al., J. Amer. Hort. Sci., 114: 1108-1013. 1989, 
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oT^TV^ (Watanabe et al., Breed. Sci., 9: 53-61, 1999; Watanabe et a 
1. submitted) „ 

[0 0 10] 

-igic mm&mmfo (pathogen) izMt^mommmt, ^sic^tt ( 

specificity) tfm^m&tf&^o yU-tf$imLfemte*ftM&*M (gene fo 
r gene hypotesis) (Flow, Ann Rev. Phytopathol., 9: 275-296, 1971) fcfc, 
Cl(Z><fce>&1^4flllft*gmffi : &; Mm&m.ift&igLB* (resistance gene) £ffi 
mfa<D#mm&m&* (avirulence gene) <Z>*@S^Mfr bMWir £„ *LX, 

4K^£;flTV^ (Gabriel & Rolfe, Ann. Rev. Phytopathol. 28: 365-391, 199 
0) . 

[0 0 11] 

^ 5o<D£OV — ^"JC^S^tlTV^S (Baker et s&.-j F;Xence, -276: 726, 1997; ■=> ... v. ; .* 

Bergelson et al. Science 292: 2281-2285, 2001; Dangl and Jones, Nature 
411: 826-833, 2001) „ £<Z>e>*>, ^Xlfc^lBSttSeifcffift^l** 
U**Fffi&mm (Nucleotide binding site: NBS)&tfn (leu 
cine rich repeat: LRR) ^tl&®1R«^£ttt$l9KCE>^^^3StC 

^AaODtabacco mosaic virusjc^^SN (Whitham et al., Cell, 78: 1101-11 
05, 1994) „ TT^Melampsora 1 ininlC^f"^*SL6 (Lawrence et al., Plant Cel 
1, 7: 1195-1206, 1995) j&tFM (Anderson et al., Plant Cell, 9: 641-651, 1 
997) > i/U <i 5?"^>C-t-CDPersomospora parasiticaJC;ft"#*<£RPP5 (Bent, Plant 

Cell, 8: 1757-1771, 1996) , Pseudomonas syringae}C*ft*-5RPS2 (Bent et a 
1., Science 265: 1856-1860, 1993; Mindrinos et al., Cell, 78: 1089-1099, 

1994) %.T$, RPM1 (Grant et al., Science, 269: 843-846, 1995) , hvh© 
Pseudomonas syr ingaefCjfcf^-SPRF (Salmeron et al., Cell, 86: 123-133, 199 
6) 7&.T$, Fusarium oxysporumSCj^S I2C-l(0ri et al., Plant Cell, 9: 521- 



5 



ffiffi# 2002-3105723 



0^2 0 0 2-0 8 9 6 2 2 ^ 

I 

531, 1997)^-^* tlS. SMC, fffjftOKThtCfe^SL. peruvianum&jfctf) 

e>7WC£*lTV^ (Milligan et al., Plant Cell, 10: 1307-1319, 1998) „ 
[0 0 12] 

|^ o t^5 0 NBS&ATPase;&tKTPase^iCM£*l£#-f P/l/ — :7fe*tt 3 

0<Z);E ^_- : 7^p ) ^^$^TV>-S (Traut, Eur J. Biochem. , 229: 9-19, 1994 

b«ffiSf^ffl-r«5^nSy>X^T;V^f->?:^^^ (Traut, Eur J. Biochem., 
229: 9-19, 1994) . Z tl 6 (DNBS©#£l£, JB«tt««K:*^-*?Se*VxttG 
# > A 9 JttfMJIfcSftl Ut V% « • XflaMKmd-Iosacfc- S Jones, s >Jf . 
.1997, Annu. Rev. Plane ^ V^Val. Plany Mol. Bioi., 48: 575-607, 1997) 
[0 0 13] 

LRRK*-f y\*m*&#yrt99tK.SLbto* >f-*K fH^a^ 

S : &<Z)£#;^.!3*lTV'»<£> (Kobe & Deisenhofer, Nature, 366: 751-756, 1993) 
o bfrU «««S«FA«*ftttK:feV^TB:, LRR K*>f>tt» (Avr) Site 

^lcJ:yMajsnfeU^>FI§^K^^>i:UT*IBb&»J, ^fiit (R) 
^ £ , B&# 2/ ^ &c S f& © # > ^ « £ <Z>*@S#M =fe $ A K: 

t-£%©^k£&V^£^ii£*lTV>& (Bent, Plant Cell, 8: 1757-1771, 1996 
[0 0 14] 

3tHKifetf*#a*a[ ( hi s h in P ut > r^r, ^yr^vn 

cD|SM^_hHlcfeW-5<Sa^M (low input) jR|g*T?©*IJ£v^^ffificWK:^lS 
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► 

nmmmmk^mmunthr%i&^x^<mm^nx\>^ (Harris, p.m. t 

he Potato Crop, Chapman and- Hall, London, 1978; International Potato Cen 
ter http://www.cgiar.org.cip/ 2001) „ #{C|§Jg|3£i:©JC;J3 tt, 

3tf>f *E tfMH£<D W±««WI* a *IT V^ S o 

[0 0 15] 

X*%>& (Hooker, W.J., Compendium of Potato Diseases, p97-98, 1981, The A 
merican Phytopathological Society, St. Paul Minnesota, USA) „ 
[0 0 16] 

.0 0 17] 
[0 0 18] 

™&&«?& > rs &&©#&] 

[0 0 19] 

"t&ifo^ &T<Z> (1) ~ (8) JCBTr*. 

(1) J£*T<Z> (a) X\t (b) ©DNA^e>&£3tte^\, 
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&#irt£&##*f 5DNA D 

tl^Iittt^SliM^t^ _fc« (1) 3Big©3t^. 

(3) ±8B (1) KWoate-^S'&Wi-SllliliL^^*-- 

(4) ±SH (1) fB^oJtfi^&^AUT^&tiS^KIiSI*. 

(5) mzwmmv&z. jtia (4) mMnmmmmfc. 

(6) |JfflBffl**«^^5|SHB»T?*6, _LSB (5) IB«©^K^#: 0 

(7) _tfB (l) ia«B©m^£»K:#A1-£ 3 *zi^-fe>^a. 

(8) ±m (1) &^tf, *n^«fe>^a^Kf|»SISa. 
[0 0 2 0] 

(1) ##ro©»e*<D4et* 

^(single dominant) £ttM&y> ate^nfcT-SRKI/SUTSfittt^*^ r 

CD h v h ©«0ttt««^(Z> <fc e> ftXfitfSttic <fc 3f # 

[0 0 2 1] 

(2) *ftm<OMte*<?)&ffi 
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•5 2^ft^>^V i E^^85.37.38 (Watanabe et al. Amer. Potato J. 71: 599- 
604, 1994) <b>fj ADNA^fc&cDNA^^U mm^&U'B.7&^m^ 
7l3&NBS^LRRJ&if<Z>@B^JW#$:S{C^t-S3il^T*^€>o Hammond-Ko 
sack and Jones (1997 Ann. Rev. Plant Physiol. Plan Mol. Biol. 48: 575-6 

07) &H<z>ii&i&&##ic, mm<nm®m&wi&ffi®Mfcttu&m*m^ 

&OTS^LRR(DfB#HC^^ •7 i 7 4^-*mi1r2> 0 ^bT, 

ifipg, J|tlimitfJ:V\, 

[0 0 2 2] 
(3) i&gU#Itf>&5£ 

mmo&fetes v=af-9-A-^;i/A- h©ft^H|f& M137 7-^ £Mva& 

*2/3l^l/^F«W!HlSa5, Xtt©»ftt»MWrl81t ( PERK I N-ELMER^tSS :A 

BI PRISM 377 DNA Sequence System 4$) & JgV>fc#^igs jfc8t<p#tit&flM't -jfo 

[0 0 2 3] 

_hi3I2#J £ RS^ $ ti t\ BB^J#-^llCat 3 *i £ jk£H?0# £> & § jtfe^ txhV 

i-hV A$&g#10mM~300mM, ffi]t#25t3~701C, ^Klitb'; 1 ? 
A21^50mM~100mM, MS#42°C~55°C<Z)^#£ V^ e>o 
[0 0 2 4] 

X ft * 5t ^ © cDN A L < tetf S ADNA& AfrgT £ b PCR J: o T , & S V % it 
£ 6> fC#2M ©a>£^ #T*£ S . 
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2. 

tlSo t^^-ilLtit PUC18, PUC19. PUC118. pUC119 m<D pUG 

pBHOl, PBI121, PGA482 > U # - & - & 

$/X>X LBA4404. EHA10U EHA105, C58ClRif R ^{C, 'tt&Rftjft&U Xl/*htl 
[0 0 2 6] 

#|£bT&> *U 79r7-*E-!f>f ^9>f/l/^ (CaMV) fiSfctf) 35S [The 
EMBO J. 6:3901-3907 (1987), h 3 %/<D3-\£ ^ V [Plant ffol. Biol. 1 

8: 675-689 (1992) ] , JAVy&ffiBm (N0S) *9 htf> (OCT) ^ 

U75 ? -^if >f * * -f '/i/* fi5fH> y a° u ^jawaiaws^fc*© * - ^ * 

[0 0 2 7] 

^nv>fi/>^h7^7x7-if (ht P ) *«^&0Eer9 7*^K:#^ 

i 0 ffifE# 2002-3105723 




[0 0 2 5] 



^ 0 #2002-089622 

[0 0 2 8] 

3. fltJHK&tt 

mm. ^m^mmm^tiTzr^i-mmm^ 2 0 0 om&,±<^mm\z.^x 

[0 0 2 9] 

X tt * n ^-fe y * a ? Sffiffi v * e> © 3H5^ f -5 mMftmMffi K 

astts^^^-ess. #&*ife^*<g«i#, w^ffli**.**^ ±«ix 

[0 0 3 0] 

4. *3.^-fe>^ar>«*fttt&^'r*Jfi«^«[« 
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[0 0 3 1] 

28r-t*^?S-r'5) o b#U 33-35 TCfcV^ft^M 

[0 0 3 2] 
5. ^-©flS 

fitife^n^-fe^^a^fimtt&f*^*. bfc#oT> tKae^Kat^* 

ffitt £ ft J: 2 * § s!fc»* & ^ -T £ o 
[0 0 3 3] 



1 2 
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^ffi3»^^*^S^^^^tlTV^S2^ffi^^^-r ; E^85.37.38 (Wa 
tanabe et al. Amer. Potato J. 71: 599-604, 1994) <D*f J ADNA^ 6u &,T<D 

^-f^-Mf-u pcRtcj;»jst^$:#iibfco ^>f7-it m& 

Forward : 5' -GATCCATTCTATAATGTCTCACT-3' (IB#J## 2 ) 
Reverse : 5* -CTATCTATAAGATCTTTAATCA-3' (ia#I## 3 ) 

#H^tlfeRmia^{^$: (Fragment #93)£ifr£U ^©^I5^J (IB^J## 1 
[0 0 3 4] 
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a « i iin(\ t rt f i ^ a 1 a i n 

Solanum acaole NBS-LRR protein 


69% 


Solanum tuberosum RGC 


708 


Solanum tuberosum NBS-LRR prote 


69% 


Solanum tuberosum Disease d resistance proteim Gpa 




Solanum tuberosum Rx prole in 


Oil* 


Capsicum ehacoense disease resistance ProteinBSZ 


Ofi* 


Lycopersicon esculentum Prf protein 




Lycopersicou esculentum PRF protein 


u/5* 


Lycopersicon pimpinellifol ium Prf proteit 


DO* 


Lycopersicon esculenlum tospovirus resistance protein I) protein 


OH fa 


Arabidopsis thaliana putative protein 




Arabidopsis thaliana RPP13 protein 


48% 


Arabidopsis thaliana rpp8 protein 




Oryza sativa Putative disease resistance protein protein 




Arabidopsis thaliana viral ros^v^ ;£otein protein 


*to/a » 


Arabidopsis thaliana disease rtc, t^^rproiein Ricm lioiug 


48% 


Arabidopsis lyrata NBS/LRR disease resistance protein rtjii ptulcui 


51% 


Brassica napus disease rcsistanccgcnc homolog 9N protein 


498 


' Oryza sativa RPRlh protein 


478 


Oryza sativa RPR1 protein 


468 


Brassica napus disease resistance 


488 


Triticum aestivum stripe rust resistance protein YrlO protein 


538 


riticum aestivum stripe rust resistance protein YrlO prolein 


528 


Oryza sativa Pi-b protein protein 


868 


Oryza sativa Pib protein 


568 


Fiisarium nxvsDoruin protein — 


508 



[0 0 3 5] 

' V*7 7*/^y* LBA4404, EHA101, EHA105, C58ClRif R ^}C> MWiWM^ 
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[0 0 3 6] 

(1) A J -TV 

#H $tlfeRmi5t^#W (Fragment #93) », BamHI-£-$J$T U — Target 
^?#-&CU y-5yH>bT^^#SBamHIT*^y ffiU /Vf «MJ : 
pBE2113Not{CU^~^3>bfe 0 ^tlfcMI*.'^*-^ E coli DH5«{C^E 
ALTiflPIU r^D/^r'J^^AI^^f- (PotatoRKN:pBE2113NotI) 

[0 0 3 7] 

(2) xl/^ Ma#l/-i/H> 

A^^U-^^^f- (PotatoRKN:pBE2113NotI) £x 1/ # h O 3# I/- 3 > K 
iot Agrobacterium tumefaciens LB4404^ (Gibco BRL) {C^AUfco 

— "0 r/Tf^^^iflTV^ Agrobacterium tumefaciens LB4404^S:^Cjl"?? 

jBStu * / >^>^W"ei.5 mizcy/o f;i/ 7^-^-^X20 itiig^ym 

•*\ -e^lClOO ng/# ltf)DNA£l/i lMt*±tttl/fet, MC^ 

[0 0 3 8] 

(3) *t^#A©5£ig 

#C^T% YMJgtffi£50 /a 1 $U7LXyk^±tf, 15 ml©7 7 ^ziV^n-^lC^b 
, YMf&ifi££ !b{C:£4T*l ml^T'in^ 225 rpm, 3 RfrlSU 30 tJ T?^ £ 3 ^ b 
fee 3 Rm& #^V>f S/>&^"tfYM^35^±JC200 /el*:7l/yKU 48~ 
56 BfrlS, 30 °C-£fg#U jf^J^$tlfc=in--lCoV^TPCR. DNA */-#X>*/ 

[0 0 3 9] 

(4) nn--PCR 

jt^-y-^A^SS^I^tlfe Agrobacterium tumefaciens LBA44O4^0nn — - & 
Hyffib, ^2 0^7?3D--PCR2:^ofeo #£>*lfePCRjt$l&l# 1 

lyffiU 4>4<Z)blue juice^m^Lfc^> 0.5 %TAE&C2 %A<DT JSU - X* 
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0#2OO2-O 8 9 6 2 2 

PCR$| (Gene Amp 9600 : Perkin-Elmer§g) \Zfrtffc 0 
[0 0 4 0] 







Buffer 


2.50 tx\ 


MgCl 2 1S0mM 


0.5 jul 


dNTP 


2 nl 


Primer-Forward(PoMi-F-K 1pmol/ 


2.5 fi\ 


Primer-Rvers(PoMi-R-1 % 1 pmol/ ix 


2.5 jut 


Taq-porimerase 10 u/ul 


0.25 /til 


template 


aribitrary 


kjH 2 o 


+ a 


t=rtt- 


25/il 



[0 04 1] 

JtgB£J&?&£l.5 mlCDLocking TubelC^U 75%>f V^D/V -;i/80 a 1 

*&fifc£, ^ e>iC75%-f V^n/NV-;i/S:250 jt* 1 flna.T«-&tfe> 5#3fr& 
fi-***fcr-K) U _t«#&fiftV*T K5 7 M^T?««S-ttfe- Templa 
te Suppression Reagent (TSR) &25 At 1 -foAtlTM^b. Xfcf>#?>bT 

, fc:-h^rn^^T*95 x:, 3 £\ IJ/a^Wfc r*i£*k.±:&c]&fcgu d 

NA sequencingr310#^(Z)^n-^C^bgl^.> DNA S/~ # X> >>> 

o 

[0 0 4 2] 

3ft,|g^^A#^iS£*lfcAgrobacterium tumefaciens LB4404;$c<Dn 0 & 
^(jffiU *^T-f S/>100mg/lA*lfcYEB^T?30 "C, 225 rp«T?— IftSfc d*8 
if§ 0 KD^ttfeiSS:^ U^rL-^lc850 /jlfo^t^au 
^U>150 /i 1 Srfltl*.. l^bt^77>f ;i/A^^VNfc^. ^f>y ^^&Mv% 
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I 

T'Otf, 10 TJ©?(HJWrWM> , r. ^-0)^-80 "CT'^bT^fc 

$m>r - x jc a n x ^# l o 

[0 0 4 3] 

>^oL^^^tttf> 2^#;(Z)Nicotiana benthamiana %MV^fe D Zl 

ft £ ¥ff b X * n ?M y^=L 4 -V jtf -f ^ a^Desi ree{C 

[0 0 4 4] 

(1) fit^'fc'SCDAgrobacterium tumef aciens CD 

2 T?f£$g b feAgrobacter ium tumef aciens LB4404tt^^C_h*e^^ b T 
£<„ ^ U ~ >^>^l*n?50 ml^T^n^^rL-^lCYEB^^O ml$:^b> Si 
■mWR ZAftTUMfflfr b> 1 ^-a-^&fc *J 10 mlTo#£l Hi £ £Agrob^ < 
acterium tumef aciens LBA4404^10 /* 1 £#&;1T, IS £ V ^©^b^sr 
(28 225 rpm) , fg#^®l&^£M;R600nm3H l fc3 , D^ft&M V^MJt b fc 

„ z<D£%<D&ftmizffimm&&<nxYEBmM*%^xmytm&o.G~o.8 

[0 0 4 5] 

Jg0.6~0.8{CfgMbfcAgrobacterium tumef aciens$g?£jC7 

igMSli, /O^VTf- >(BA) lmg/U Trans Zeatin Riboside 35 mg/U >f > 
R-/l/ff« Oamg/l&^fcfcCOfc/gV^,, 
[0 0 4 6] 

(2) &&%1&^<DMtt 

ffr^lII«l^#^ii&£#SSb, d*l*:§/<Y-:l/K:20 mlTo^b, IlbfcR 

mmmzm^ mm-£^fcmysfo*®^x3Bmtgmvfco 

1 7 ffiH# 2002-3105725 
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[0 0 4 7] 

&mMsmmm& : tibic, £/;*#a-x30g, &iD*. 11 k^t^u koh 











Sol 1 


NH4NO3 




1650mg 


82.5g/l 


(20ml/l) 


KNO a 




1900mg 


95.0g/l 




CaGI 2 2H 2 0 




440mg 


22.0g/l 


Sol 2 


MgS0 4 7H z O 




370mg 


37.0g/i 


(10ml/l) 


KH 2 PO 




170mg 


17.0g/l 


Sol 3 
(20ml/l) 


Na 2 EDTA 2H 2 0 




37.3mg 


1.87g/l 


FeS0 4 7H 2 0 




27.8mg 


lJ39g/l 


Sol 4 
(10mi/l) 


H 3 BO a 




8J2mg 


620mg/l 


MnS0 4 4H a O 




22.3mg 


2230mg/l 


ZnS0 4 7H 2 0 




8.6mg 


860mg/l 


Kl 




0.83mg 


83me/l 


Na 2 Mo0 4 2H 2 0 




G.25mg 


1ml/l 


CuS0 4 5H 2 0 




0.025mg 


Iml/i 


C0CI2 6H 2 0 




0.025mg 


1ml/l 


Sol 5 


Thiamine-HGI 




0.5 mg 


50mg/l 


Myo-tnositol 




0.1 mg 


IOg/1 


Pyridoxin 




0.5mg 


50mg/l 


(10ml/D 


Nicotinio aoid 




5mg 


500mK/l 




Glycine 




2mg 


200mg/l 


Biotin 


^SP 


0.05mg 


5mg/l 






0J5mg 


50mg/l 



[0 04 8] 

(3) %fr7>mf$,%&M^e>Mtt 

mS<Z>%tiWiSmMfc'<yS?)]/T7 : —> l mg/l % NAA 0.1 mg/U #^V>fS/>l 
50 mg/U ^^//<r.S/y> 200 mg/l$:i[I^T^;VX^m^^b, rtlfc^-V 

[0 0 4 9] 

(4) $/a-hWJ£M^#i^©i8Bft 

^3 (D&^MSigifeSC^V-f 150 mg/U — U > 200 mg/lSrin^. 
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[0 0 5 0] 

(5) nsm,mmmm^<DMtt 

[0 0 5 1] 

(6) $m (Rooting) mmm^cDimtt 

m3<D%tMftStgj&lZ%±'?4i/> 75 mg/U A/l/^^S/ U > 100 mg/1 ZMtL 
[0 0 5 2] 

(7) Mit 

[0053] 

bfco z.vffimz.fo&mc'D^TWy • m -fv #<< -tf-s/HS/icjcyaMr? 

[0 0 5 4] 
[0 0 5 5] 

iT*^$nfeRmi©jSa^J (@B#I##1) S^n-^bttf>;w yy #V 
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#2002-089622 



[0 0 5 6] 

[*4] 



step 


condition 


time 


Baking 


80 °C 


2 hours 


Prehybridization 


55 °C 


4 hours 


Hybridization 


55 °C 


17 hours 


Prvmary wash 


55 °C 


10 minX2 


Secondary wash 




5 minX2 


Expose 




3 hours 



[0 0 5 7] 

(2)tWH- 

HI £>jIS:HI£2*££> ControllC^jPositive ft^jfrtfttT V>&. i-tltt, 
^^.#:CDM%{C feHybr idizef 5 ffiH o T V^ 5 #> £Pft****^&£/S *■ 

[0 0 5 8] 

l)cDNACDl^J& 

Sr^ffibfco ZL©mRNA&%£:JC, TAKARA RNA PCR Kit (##^*±§g) &CS$tf£*l 
^Random 9mer £M13PrimerM4CdT&##0 1/ V- £JSV>T. ^5lC^f 

[0 0 5 9] 

[*5] 



;,4 
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^ #2 002-089622 



MgCI 2 


4 ul 


10XRNA PCR buffre 


2 ui 


dNTP Mixture 


2 ul 


RNase inhibitor 


0.5 ul 


Revers Transcriptase 


1 ul 


Randmom 9 mers 
or 

Oligo dT- Adaptor Primer 


1 ul 


Template(mRNA) 


9.5 ul 


ft 


20 ut 



<Random 9 mers Primer %R$\(^f=.JxJ&> 
Random 9mer: dp (5' -NNNNNNNNN-3* ) 
BLfolktir : SO "C 10 min^W ylrzLK- \> 

42TJ 303\ 99°C 5£\ 55"C 5£\ IV 4? ft 
<0ligo dT-Adaptor Primer £j5V>fcM/S> 

Oligo dT Adaptor : M13PrimerM4: 5' -gttfcp*eds tcacgac-3' (BB#f#-£4) ICo 
1 i go-dT & ##n b % © „ 

^^:42^ 304j\ 99°C 5£\ 55°C 5£\ WAV ft 

[0 0 6 0] 
2) PCR&J& 

tic, #e>tlfecDNA&MV>TPCRS:^ofc 0 PCRM^l^ GeneAmp 9600 (Appli 
ed Biosystems§g) JSTFlC^^-f V- (Primer:RKN£ Primer: Sta 

rt2X2. Primer :PotaLRR) ^ <fct^M/S^#"e^o feo 
<Primer:RKN&#| V"* fcPCR^J& > 
Primer RKN-F1 : GTTGGTCATGAAAATGAA (IB#J##5) 
Primer RKN-R1: ATATTGCTCTTCCAATCA (IB#I#-*§- 6 ) 
[0 0 6 1] 
»8] 

Pr imer : RKN £ M V ^ £. PCR&^l^ 
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10x Buffer 


5 Ml 


MgCI 2 t50mM . 


1 u\ 


dNTP 2mM 


4 ul 


Primer-Forward(RKN-FU tpmoi/jw 


5 n\ 


Primer-Rivers(RKN-R1 „ 1 pmol/ tx I) 


5 u\ 


Taq-polymerase 1 0u / ul 


0.5 n I 


template 


275 ng 


dH 2 0 


+ a 




50//1 



95°C 10£\ 95°C 13h 55°C 23\ 72°C 3# Z K 

**#»72°C10# 
<Primer: Start2X2. PotaLRRfc Jf V^M/S> 
Primer Start2X2 : ATGGCTTATGGTGGTATTACTTGT (I2#I##7) 
Primer PotaLRR: CTAACTGATACAGAGCTCAACAGA (BB81## 8 ) 
[0 0 6 ?.} • / 

[*7] 

Primer: Start2X2, PotaLRR Srffl V^PGRSJS&fiBJfc 



£* 1 


pmmm\ 


Buffer 


5 v\ 




1 jtzl 


dNTP 


4 ill 


Primer-Forward(Start2 x 2-F» 1 pmol/ # 1) 


5 n I 


Primer-Rivers(PotaLRR-U 1pmol//i 0 


5 /il 


Taq-porimerase 


0.5 ju I 


template 


275 ng 


dH 2 0 


i + a 




50 ju I 



Rj£^#:95°C 103\ 95°G l£% 55°C 2£\ 72°C 3# 301M*/I/ 
«SH#^72 o C10# 
[0 0 6 3] 

3) %*mm 
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0#2OO2-O 8 9 6 2 2 

I 

[0 0 6 4] 

(2) Mm 

RT-PGRCD^m$:li3 2lC^-r o 13J; »K Primer:RKN£ Primer: Start2X2, PotaL 
[0 0 6 5] 

(i) t*ifc#2i; 

5t'fe-7 : #A^5i^Stlfe.Nicotiana benthamiana$Bg|;*.#; (Mo. 8, No. 18) , Ni 
cotiana benthuiana<D#MBfft£fc ^n^t^fafiSffitifeSbVb 
^^TA209lC^.n^*i2>^^.^(Meloidogyne incognita) fci^^itfe,, -?l/T, 

[0 0 6 6] 

Slfe^^A^^IW^ttfeNicotiana benthamiana$i$|;*.#; (No.l, No. 8, 
No. 14) , #ffii^#, &tfTA209£, * nzft ^ (Meloidogyne incognit 

(Williamson et al. Plant Cell, 1998) {C$£v^ Erioglaucine (Sigma-Al 
drich) &jav^*3:/-fe>3 L a'i?©^£^&b, ^©^M^fcii^U 3*1 

[0 0 6 7] 

(2) 
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^ 0 #2002-089622 

[0 0 6 8] 

^^©a^Affi®^ 33—35 'Ci:V%-pWV\m^#TT^# • ^ 
[0 0 6 9] 

fgbfco S^lC #I^;Mi^£*3:/iZ>^>? (Root-knot nematodes) j£% 
3§ 6 &C7jt"f*„ 

HR:^> IP^*rtl%>f-S/ 
R VN< &#<Z>|rW*fc:«8>e>ft5 

MR : VN< ^:t>*||37b^JC^i?)e>tlS 
MS : #tfc©:1&?i#*g{Clg#> e>*l£ 

[0 0 7 0] 

(2) 

[0 0 7 1] 



2 4 
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Southern 


rim Tj/ITI * 

RT-PCR 










N. 

benthamiana 


control 


N 


S 


EK-1 


I 


N 


s 


IK- 2 


I 


N 


s 


IK-3 


I 


P 


MR 


IK-4 


3 


P 


HR 


IK-6 


2 


P 


R 


IK- 7 


0 




s 


IK- 11 


1 


Jr 


TV /TO 


IK-12 


1 


P 


MR 


IK-14 


2 


P 


R 


IK-15 


3 


P 


HR 


IK-16 


0 




MS 


IK-17 


0 




S 


IK-18 


0 




MS 


IK-19 


0 




S 


IK-20 


0 




S 


IK-24 


1 




MS 



* N : Negative, P:Positive — : WHUaK- '" v ;'_ 



[0 0 7 2] 
[0 0 7 3] 

SEQUENCE LISTING 
<110> President of University of Tsukuba 
<120> A New RoOt-knot Nematodes Resistance Gene and Its Use 



2 5 
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# 



<130> P01-0960 
<160> 8 

<170> Patentln Ver. 2.1 

<210> 1 
<211> 2613 
<212> DNA 

<213> Solatium tuberosum 
<400> 1 

atggcttatg ctgctattv i*#tcttatg . agaaccatac aacaatctat tcaacttact 60 
ggatgtaatt tgcaafc - . .. r . i:atgaaaag tttgaatctt tgagagcttn tttggagaaa 120 
cacacgggca atcttgatgc attgaaaagc ttggaagctg aaatcataga acttgtatgc 180 
actacagaag atattttgga cttggaatca agaaatgtta aaaatccaat ttcaagaata 240 
atagcttttt ggaaacttca ttctctcttg aaacaagcag taggacgcat tgattccacg 300 
ctgaacaagt ggatggaaat gcagaacatg tacaccaaaa ggaaagatga agaagcacat 360 
aacttggatc ttgctagtac tgcatcaatg tctcaacatg ttgtggagcc tcaggatatg 420 
atggttggac atgaaaatga actcgagatg atcatgcagg atcagcttgc tagaggagca 480 
agtgaacttg aagttgtctc cattgtaggt atggggggca tcggtaagac aactttggct 540 
gacaaaattt ataatgatcc attcataatg tcacactttg acattcgtgc aaaagctact 600 
gtttcacaag agtattgcgc gaaaaatgta tgcctaagtc ttctttcttc tataagtgga 660 
aagagcaatg agcatcaaga tgatgggcaa ctagctgatc gactgcaaaa aagtctaaaa 720 
gggaggaggt atttagtagt cattgatgac atatggaccg aacgagcttg ggatgatatg 780 
aaactatgtt tcccagattg taactgtgga agcagaatac tgctgacaac tcggaatatg 840 
gaagtagcta agtatgctag ctcaggtaag cctcctaaga atcaaatgcg actcttgaat 900 
attgatgaaa gttggaagtt actacccagt agagtctttg taaaaaactg tttctcccct 960 



2 6 
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gaatttgaac aacttgggaa acaaattgct cttaaatgcg ggggattacc tttagctatt 1020 
atcgttattg ctggagttct gtctaatatt ggtgagtcat ttgatgaatg gacaagtgtt 1080 
gcagagaatg taagttcagt ggtaagtaca gatcacaatg tacaatgcat gagagtgttg 1140 
gcgttgagtt atcatcactt accacatcac ttgagagcgt gttttctata ttttgcaata 1200 
ttcccggagg atacagtgat ttttgtgaat aaacttgtga aattatggac agcagagggt 1260 
tttttgaaga cagaaatgat gaaaagtata gaagaagttg cagaaaaatg tgttaaagat 1320 
cttatagata gaaatttagt ttttgtccaa agggtgagta gttttgatgg aaaaataaaa 1380 
gcttgtggaa tgcatgatgt gatccgtgaa ctctgcttga gagaagctcg aaacncaaat 1440 
tttgtgaatg ttataatgga taatcaaaat ccatgtgaac aatccatgaa ttattccaca 1500 
aagggagttc ggataagtat ccaatccaaa cttgctgcca atcagttgtc tatggtttgt 1560 
aataacgatt cctattctgt tctcgttttt actgaagatc cctcaagctc aagaatggtg 1620 
cagggcttga agcatttcaa ggtactaaga gtacttatct tgcttcggtg gcattgcatg 1680 
tttcccaatt gcatagttga actatttcac ttgagatatc taggtttgag tgtttactcg 1740 
•^actaatg attgggatat ttgttttcca tcctcaatag ctagccttga gtatttgcaa 1800 
,/vttaatac ttaagtttcc aacatctctc ggatggaagt tcactagact tttcagatta 1860 
ccatcgagta ttttcaagat gtcgcaattg aggcatctat ctttggactg gaattacttg 1920 
aatggacatg aatctagcga gagatcaagt tgggttttga gaaatcttga gtgtctgtct 1980 
ggatggaatc ctttatcttg tacttcttcg gtttttagac tacttccgaa tgtaaagaag 2040 
ttgcaaatat gtggtatcca agaagactac ataagaaagg acaaggtctt tgatgatctt 2100 
tgctgcttaa atcagcttac agaattgaaa tttaagatta gaaagatgat tggaagagca 2160 
atatatgata catcttttgt tcttcctcct ctaggtgctt ttccgaagaa ccttaagaag 2220 
ttagctttta caggtactcg tttgcattgg aaggatttgg agattcttgg taagttgcct 2280 
aaactcgagg ccctcaaact aggatatgat gcctgcattg gtactgattg ggaagtaggt 2340 
gaggaagggt ttccacactt gaagttcttg cgattgaagc atttgtactt gcataactgg 2400 
agagctagta gtgatcattt tccacgactt gaacgactag tcattaaccg tcgttggagc 2460 
atgtattcga tcccacagga ttttgtagac ataaccacac ttcagctgat tcatataann 2520 
gactctgcaa aatctgttgg gaactccgcc aagaagattc agcaggaaat tgaagacagc 2580 
tatggaagtt ctgttgaggt ctgtatcagt tag 2613 
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<210> 2 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 2 

gatccattct ataatgtctc act 

<210> 3 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 3 

ctatctataa gatctttaat ca 

<210> 4 
<211> 17 
<212> DNA 

<213> Artificial Sequence 




2 8 
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<220> 

<223> Description of Artificial Sequence: primer 



<400> 4 

18 



gttttcccag tcacgac 



<210> 5 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequencerp:' 
<400> 5 

gttggtcatg aaaatgaa 18 



<210> 6 
<211> 18 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: primer 
<400> 6 



miiE#2 0 0 2 
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atattgctct tccaatca 



<210> 7 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 7- 

atggcttatg ctgctattac ttgt 

<210> 8 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 8 

ctaactgata cagacctcaa caga 

[0 0 7 4] 
IB#J## 2 — 8 : zf^^^r- 
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[01] 

[02] 
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[01] 



A Hind HI 



12 3 4 5 B 7 8 9 10 11 C 



A Hindi! 



gam 




1 



mSE# 2002-31057 2 3 




500bp Random 9 mers Oligo dT-Adaptor Primer Negative 




< Primer: Start2x2» PotaLRR £ffl<,ifcRT-PCR> 



2 ffi!E*r# 2002-3105722 



#2002—089622 
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mm* 

<n%.mm • mnmm> 

Cft3SA] 

mum**] 



2002-089622 
50200437172 



J&MS-fc* 0 0 9 4 

5£j&14i£ 4^260 



391012361 

tiso < are*^ i t a i i 

100091096 

*sc#itBrt^wiTai 7#i# msFisB 

100118773 

*St«SS«;P!lTB17#lf ^yP95^ 



100119183 

^ritb 1 7#i# 



l 
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m M A 



[3 91012361] 
1 . &M*n H 19 91^ 1 J3 2 2 0 

ft ffi ^ilo<«f^lTil#i©l 



l 
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